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With the rapid development of information society, the demand for the 
opto-electrical products is becoming increasingly fierce and the growing consumer 
market has been promoting the development of the opto-electrical industry. As silicone 
material for the IC industry, more suitable opto-electrical materials are needed to 
develop for the opto-electrical industry. In the familiar third generation 
semiconduction materials, ZnO is viewed to be a competitive material and has 
attracted more and more attention in the area of opto-electrical semiconductor material, 
due to its remarkable properties. At present, high quality ZnO films are grown on 
sapphire using expensive MOCVD or MBE, which will limit the potential application 
of ZnO for its high price products. 
In this dissertation, ZnO nano-films were deposited on SiO2/Si and quartz glass 
substrates using rf magnetron sputtering and ultraviolet photodetectors were prepared 
on the ZnO nano-films. The opto-electrical characteristics of the films and the 
ultraviolet photodetectors have been studied. The purpose of this dissertation is to 
prepare high quality ZnO films using convenience rf magnetron and develop ZnO 
based photodetectors. The main works are summarized as follow: 
The ZnO nano-films are deposited on SiO2/Si and quartz glass substrates by rf 
magnetron sputtering. The grain size, orientation and characteristics of the ZnO 
nano-films can be adjusted by varying the ratio of Ar and O2, the rf power and the 
pressure. Some samples have been annealed in N2, O2 and Ar at different temperatures. 
The crystal structures and surface morphologies of the samples were investigated by 
XRD, AFM and SEM. The optical characteristic of the films were studied by photo 
luminescence, reflectance and transmission spectroscopy. The relation between the 
sputtering and annealed parameters and the properties of ZnO films has been studied. 
In the end, high quality ZnO nano-films with c-axis orientation have been deposited 
under optimization parameters. 
In order to analyze the stress of the ZnO films, the basic equation of stress 
analysis has been deduced from the relation between stress and strain in three different 
coordinate systems which are used during the XRD analysis. The relation between 
stress within the film and the sputtering and annealed parameters has been studied. The 
influence of the stress on optical properties of the ZnO films has been investigated. 
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Optical absorption coefficient and the refractive index have been determined by 
unconstrained formulation of the nonlinear programming using transmissivity data 
only. The differences of the PL spectroscopy and other optical properties within 
different samples have been studied.  
Using Ag as contact metal, good Schottky diodes have been developed on 
annealed ZnO films. Current-voltage characteristics of these devices have been 
analyzed. Ultraviolet metal-semiconductor-metal (MSM) photodetectors (PD) were 
fabricated by using Ag as Schottky contact metal. The I-V, C-V and photoresponsivity 
characteristics of the MSM-PD have been investigated. The photoresponsivity of the 
MSM-PD is much higher in the ultraviolet range than in the long wave range. The 
photoresponsivity of the MSM-PD exhibits a maximum value at around 370nm.  
The innovative points of the study are: high orientation ZnO nano-films were 
deposited using convenience rf magnetron sputtering; the basic equation of stress 
analysis have been deduced from the relation between stress and strain, and the 
relation between film stress and its optical properties has been studied; The optical 
absorption coefficient and the refractive index have been determined using 
unconstrained formulation of the nonlinear programming; A surface treatment in 
plasma of O2 has been developed to reducing the dark current of the Schottky diode; 
Ag-ZnO-Ag MSM-PD has been successfully fabricated. A lift-off process has been 
developed that can be used to achieve a 200nm/100nm thick Ag/Au electrode; The 
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